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Abstract 

Background: Tlie disorganized and negative dinnensions of scliizotypy are cliaracterized by cognitive disorganization 
and aniiedonia, respectively. Tine ainn of tine study was to investigate tlie relationsliips between tliese two dimensions 
of scliizotypy by tal<ing into account ambivalence and the distinction between consummatory and anticipatory 
anhedonia. 

Methods: Dimensional analysis and categorical analysis were performed on two different samples (N = 400 and 
399) of university students. Self-reported scales were used to measure cognitive disorganization, anticipatory and 
consummatory anhedonia, and ambivalence. Dimensional analysis using confirmatory factorial analysis examined 
various models of disorganized and negative schizotypy and categorical analysis compared the scores on anticipatory, 
consummatory anhedonia and ambivalence scales between various groups of subjects presenting either disorganized 
schizotypy or negative schizotypy or free of schizotypy. 

Results: The disorganized dimension of schizotypy was characterized by schizotypal ambivalence and anticipatory 
anhedonia, while the negative dimension of schizotypy was characterized by anticipatory and consummatory 
anhedonia. 

Conclusion: The results suggested firstly that ambivalence was not specific of disorganized schizotypy and secondly 
that anticipatory anhedonia was not specific of negative schizotypy. 
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Background 

Schizophrenia is a heterogeneous disorder characterized 
by cognitive and emotional deficits. 

Exploratory or confirmatory factor analyses on various 
rating scales exploring schizophrenia symptoms have 
commonly reported at least three symptom dimensions: 
(1) positive (e.g., hallucinations, delusions); (2) negative 
(e.g., affective flattening, apathy); (3) disorganized (e.g., 
formal thought disorders, inappropriate affect [1]. 

Schizotypy is a personality organization characterized 
by traits that are similar to symptoms found in schizo- 
phrenia but often in a less severe form and schizotypy is 
thought to reflect an underlying vulnerability for schizo- 
phrenia [2,3]. Schizotypy is a multidimensional construct 
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and the number of dimensions is highly dependent on 
the rating scales used to assess schizotypal traits. 

Bentall et al [4] underlined that schizotypy scales were 
developed from three perspectives: symptom-oriented, 
syndrome-oriented and personality-oriented. In the first 
approach, individual symptoms were used in the con- 
struction of the scales. For example, the Wisconsin 
schizotypy scales have been developed by the Chapman 
group using the Meehl manual for schizotypal signs and 
symptoms. 

The Wisconsin schizotypy scales are: physical (PAS) and 
social anhedonia scales (SanS) [5], perceptual aberration 
scale (PerAb) [6], magical ideation scale (MIS) [7], im- 
pulsive nonconformity scale (INC) [8], cognitive slippage 
Scale (CSS) [9], social fear scale (SF) [10] and schizotypal 
ambivalence scale (SAS) [11]. 

In the second approach, syndrome-based, schizotypy 
scales were based on criteria of personality disorders. 
For example, the Schizotypal Personality Questionnaire 
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(SPQ) [12] was developed to rate the nine DSM criteria 
for schizotypal personality disorder: social anxiety, no 
close friends, constricted affect, paranoia, magical thin- 
king, unusual perceptual experiences, ideas of reference, 
odd speech, and odd behaviour. 

In the third approach using the domain of personality 
and individual differences several rating scales have 
been proposed as the Psycho ticism subscale [13] or the 
Schizophrenia Proneness Scale of the MMPI-2 [14]. 

The number of dimensions of schizotypy has been 
examined by factor studies and a review of the studies 
[15] revealed the constant presence of positive and nega- 
tive dimensions. For example, Kwapil et al [16] using 
confirmatory factorial analyses (CFA) on the Wisconsin 
schizotypy scales (PAS, SanS, PerAb, MIS) in 6137 non- 
clinical young adults found that the two-factor solution 
with positive and negative dimensions had the best 
goodness of fit indices. 

When the SPQ was used instead the Wisconsin 
schizotypy scales three or four structures were found in- 
cluding always a positive (hallucinations, delusions), 
negative (social anhedonia, anxiety) and disorganization 
dimensions [17,18]. 

It is interesting to note that the factorial analyses on 
the Wisconsin scales did not report a disorganization 
dimension even when the CSS, measuring cognitive slip- 
page, was included in the design of the study. Only two 
studies have included the CSS in exploratory factorial 
analyses of the Wisconsin schizotypy scales. 

In 266 undergraduate students Kelley and Coursey 
[19], using all the Wisconsin schizotypy scales except 
the Social anhedonia scale, found a two-factor solution 
with a first factor representing a general schizotypy di- 
mension and a second factor representing an anhedonia 
dimension (rated by the Physical anhedonia scale). Yon 
et al in 399 [20] university students using the PAS, SanS, 
PerAb, MIS, CSS and SAS found a two-factor solution 
with a first factor representing the positive component 
of schizotypy (PerAb, MIS, CSS, SAS, SanS) and a se- 
cond factor representing the negative component of the 
schizotypy (SanS, PAS). In this study the social anhe- 
donia scale loaded on the two factors, the Physical anhe- 
donia scale loaded only on the negative factor and the 
Cognitive Slippage Scale loaded only on the positive 
factor. 

Thus, disorganization factor was not found in the di- 
mensional structure of the Wisconsin Schizotypy Scales 
when exploratory factorial analyses were used and to our 
knowledge no studies have used confirmatory factor ana- 
lyses on these scales including the Cognitive Slippage 
scale. 

It is interesting to note that two studies [21,22] univer- 
sity or college samples that used CFA on several sub- 
scales of the SPQ as well as the SanS, PerAb, MIS and 



CSS reported a three-factor structure (negative, positive, 
disorganized). Social anhedonia scale loaded on the nega- 
tive factor; Magical ideation and perceptual aberration 
scales loaded on the positive factor and the Cognitive slip- 
page scale loaded on the disorganized factor. 

However, as underlined by Kerns and Becker [23] "few 
studies have examined the nature of disorganized 
schizotypy" and only two studies have examined the re- 
lationships between disorganized schizotypy and emo- 
tional traits. 

In the first study ([21], disorganized schizotypy, measured 
by the cognitive slippage scale, was found to be associated 
with increased emotional ambivalence. Ambivalence, de- 
fined as reporting simultaneously conflicting emotions in 
relation to a particular subject, is considered to be one of 
the main traits in schizophrenia [24] and schizotypy [2]. In 
the study by Kerns [21], disorganized but not positive 
schizotypy was associated with emotional confusion, mainly 
measured by ambivalence, and increased emotionality. In 
contrast, negative schizotypy including social anhedonia, 
was associated with increased emotional confusion but 
decreased emotionality. Moreover, disorganized schizotypy 
was associated with ambivalence even after removing the 
variance shared with anhedonia. 

In the second study [23], subjects with disorganized 
schizotypy significantly differed from control partici- 
pants in terms of emotional ambivalence measured by 
the Schizotypal Ambivalence Scale [25]. 

To the best of our knowledge, the relationship between 
disorganized schizotypy and anhedonia has not been pre- 
viously investigated. Several studies in subjects presenting 
schizotypal features have indicated that the later onset of 
psychosis is linked with cognitive disorganization and an- 
hedonia [26] and a recent follow-up study in 122 non- 
psychotic subjects investigated the relationship between 
dimension scores and transition to psychosis during the 
following 24 months. Scores on the negative (including 
anhedonia, alogia and disorganized behavior) and disor- 
ganization/cognitive dimensions were significantly asso- 
ciated with transition to psychosis [27]. 

Moreover, cognitive disorganization in schizotypy is as- 
sociated with deterioration in visual backward masking 
[28]. Several studies have reported that the shine- through 
visual backward masking paradigm meets the characteris- 
tics of an endophenotype for schizophrenia [28]. 

However, recent research indicates that anhedonia is 
not a distinct entity, but can be divided into two distinct 
components, namely consummatory (or liking) and an- 
ticipatory (or wanting) deficit of pleasure (see review in 
Gard et al, [29]). Consummatory pleasure refers to the 
"in the moment" pleasure experienced by the subject 
directly engaged in an enjoyable activity, whereas anti- 
cipatory pleasure refers to the experience of pleasure re- 
lated to future activities. 
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For Gard et al [30] the negative symptoms of schizo- 
phrenia could be related to deficits in anticipatory anhe- 
donia. This association between anticipatory anhedonia 
and negative symptoms has been found also in healthy 
subjects (Engel et al, [31]). In subjects presenting nega- 
tive schizoptypy, defined by elevated social anhedonia, 
high anticipatory and consummatory anhedonias have 
been reported comparatively to controls (Martin et al, 
[32]; Gooding & Pflum, [33]). 

The present study was therefore designed to investi- 
gate the relationship between anhedonia and cognitive 
disorganization in non-clinical subjects by taking into 
account firstly the distinction between anticipatory 
and consummatory anhedonia and secondly emotional 
ambivalence. 

Two different approaches were used. Firstly, dimen- 
sional analysis using the Cognitive Slippage scale, schizo- 
typal ambivalence scale and two rating scales measuring 
anticipatory and consummatory pleasure, was conducted 
in a large sample of university students. Confirmatory fac- 
torial analyses tested the adequacy of various models of 
disorganized and negative schizotypy. Secondly, catego- 
rical analysis was performed using well-defined schizotypy 
(disorganized or negative) groups and non-schizotypic 
group based on comparisons on the ambivalence and an- 
hedonia rating scales. Two different samples were exa- 
mined; the second sample was designed to explore 
potential replication of the results observed in the first 
sample. 

Given previous studies, we hypothesized firstly that 
disorganized schizotypy was characterized by ambi- 
valence although negative schizopypy was characte- 
rized by anticipatory and consummatory anhedonia and 
ambivalence. 

Methods and results 

Two different samples of non-clinical subjects were 
studied. 

First study 
Participants 

The sample included 64 male and 336 female university 
students enrolled in psychology courses at the University 
of Picardie. The mean age of the sample was 22.71 years 
(SD = 5.13). The subjects were informed about the con- 
fidentiality of their responses and gave their written 
informed consent to participate. The subjects were 
instructed to complete the questionnaires during a class- 
room period. This research was approved by the ethics 
committee of the Pinel hospital. 

Material and procedures 

Participants filled in the Cognitive Slippage Scale (CSS, 
Miers & Raulin, [9]), the Schizotypal Ambivalence Scale 



(SAS, Raulin, [10]) and the Temporal experience plea- 
sure scale (TEPS, Gard et al, [29]). The CSS and SAS 
evaluate cognitive and emotional disorganization, re- 
spectively, and the TEPS measures the consummatory 
and anticipatory trait of pleasure. The CSS comprises 
35 items related to the ability to keep track of ones 
thoughts with reporting of speech deficits and/or con- 
fused thinking (Miers & Raulin, [9]). Satisfactory reli- 
ability and validity have been found in various samples, 
particularly in a sample of college students (Miers & 
Raulin, [9]). The SAS is a 19-item revision of the Intense 
ambivalence scale, which was designed to identify am- 
bivalence, described by Meehl as characteristic of schizo- 
typy and schizophrenia (Raulin, [10]; Kwapil et al, [25]). 
Satisfactory internal consistency and reliability in differ- 
ent samples of college students or young adults have 
been reported (Raulin, [10]; Kwapil et al, [25]). We used 
the French versions of the CSS and SAS that present sat- 
isfactory psychometric properties (Yon et al, [34]). In the 
present study, the values of the Cronbach alpha co- 
efficient were .95 and .88 for the CSS and SAS, respec- 
tively. Moreover, the total scores (mean, SD) of the CSS 
and SAS were respectively 9.35 (SD = 6.74) and 7.66 
(SD = 3.84). The 18-item Temporal Experience of Pleasure 
Scale (TEPS, Gard et al, [29]) comprises two subs- 
cales rating consummatory (TEPS -CONS) and anticipa- 
tory (TEPS-ANT) pleasures, respectively. TEPS measures 
trait hedonic capacity and is an indirect measure of anhe- 
donia. Levels of anhedonia were inversely related to the 
scores of these subscales that can be considered as inverse 
measures of negative schizotypy. We used the French ver- 
sion of the TEPS that presents satisfactory psychometric 
properties (Loas et al, [35]). In the present study, the 
values of the Cronbach alpha coefficient was .66 for the 
TEPS. 

Two methods were used to study the relationship bet- 
ween disorganization and anhedonia. 

Firstly, the dimensionality of schizotypy, rated by 
the CSS, SAS and TEPS, was studied. Confirmatory fac- 
torial analysis (CFA) studying various factor models 
was performed. We used the SEPATH program of the 
STATISTICA software version 7.1 (Statsoft, [36]). CFA 
were performed using the variance-covariance matrix 
with the maximum-likelihood test. No correlation was 
allowed among the different factors. Several goodness 
of fit indices were used: goodness of fit index (GFI), 
Adjusted GFI, Normed Fit Index (NFI), Comparative Fit 
Index (CFI), Root Mean Square Error of Approximation 
(RMSEA) and the chi-square statistic. Adequate fit 
of the model to the data is indicated by fit indices 
higher than 0.95 and RMSEA less than 0.05, and non- 
significant chi-square statistics (Browne et al, [37]). 
Chi-square difference test was used to compare the 
various models. 
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Eight different models were tested to examine the fac- 
tor structure. The first model included a single general 
factor of schizotypy. The second model included a disor- 
ganized schizotypy factor with loadings from the CSS 
and SAS and a negative schizotypy factor with loadings 
from the TEPS-ANT and TEPS-CONS. The third model 
was the same as the second model, except that the SAS 
was allowed to load onto the negative schizotypy factor. 
The fourth model was the same as the second model, 
except that the TEPS-CONS was allowed to load onto 
the disorganized schizotypy factor. The fifth model was 
the same as the fourth model, except that the SAS was 
allowed to load onto the negative schizotypy factor. The 
sixth model was the same as the second model, except 
that the TEPS-ANT was allowed to load onto the dis- 
organized schizotypy factor. The seventh model was the 
same as the sixth model, except that the SAS was 
allowed to load onto the negative schizotypy factor. The 
eighth model was the same as the second model, except 
that the TEPS-ANT and TEPS-CONS were allowed to 
load onto the disorganized schizotypy factor. 

A categorical approach was then used. Subjects with 
scores higher than 1.5 standard deviations above the mean 
on the CSS for the overall sample were included in the dis- 
organized schizotypy group. Subjects with scores lower 
than .5 standard deviation above the mean on the CSS 
constituted the control group. These two subgroups were 
then compared in terms of SAS, TEPS-ANT, TEPS-CONS, 
age and gender by Analysis of variance or chi-square 



analysis. A Bonferroni correction was used (p < .05/5 = 
to rectify the level of p. 
For the missing values mean substitution was used. 



.01) 



Results 

Dimensional analysis Three models (5, 6, 8) provided 
adequate fit for the data (see Table 1): The fifth model, that 
included a disorganized factor with loadings from the CSS, 
SAS and TEPS-CONS, and a negative factor with loading 
from the TEPS-ANT, TEPS-CONS and SAS; the sixth 
model, that included a disorganized factor with loadings 
from the CSS, SAS and TEPS-ANT, and a negative factor 
with loading from the TEPS-ANT and TEPS-CONS; the 
eighth model, that included a disorganized factor with 
loadings from the CSS, SAS, TEPS-ANT and TEPS- 
CONS, and a negative factor with loading from the TEPS- 
ANT and TEPS-CONS. The more parsimonious sixth 
model was compared to the other two models. No signifi- 
cant changes were observed on chi-square test and degrees 
of freedom (see Table 1). Thus, the sixth model was there- 
fore adopted. The Pearson s correlation coefficient between 
total scores of the different rating scales were given in 
Table 2. 

Categorical analysis The disorganized schizotypy and 
control groups comprised 39 subjects and 281 subjects, re- 
spectively. The two groups did not differ in terms of gender 
but control subjects were significantly older than disorga- 
nized subjects. Analysis of covariance was performed using 



Table 1 Good ness-of -fit indices for the theoretical models (Study 1) 



Model 


GFI 


AGFI 


NFI 


CFI 


RMSEA 




P 


Ax2 (Ac//) 


P 


One-Factor 


.95 


.76 


.82 


.83 


.218 


42.14 (2) 


.001 






2-Factor' 


.99 


.97 


.95 


.97 


.065 


10.81 (4) 


.028 






2-Factor^ 


.99 


.95 


.97 


.97 


.087 


8.22 (2) 


.016 






2- Factor^ 


.99 


.97 


.98 


.99 


.061 


5 (2) 


.082 






2- Factor^ 




.98 


.99 


1 


.036 


1.54(1) 


.21 


1.75 (1) 


ns 


2- Factor^ 




.98 


.99 


.99 


.040 


3.29 (2) 


.19 






2- Factor^ 




.96 


.99 


.99 


.074 


3.17 (1) 


.075 






2- Factor^ 




.99 


1 


1 


.000 


.56(1) 


.46 


2.73 (1) 


ns 



Note: Goodness of Fit Index (GFI); Adjusted GFI (AGFI); Normed Fit Index (NFI); Comparative Fit Index (CFI); Root Mean Square Error of Approximation (RMSEA); 
ns: not significant. In bold the models having adequate fit for the data. 

^Disorganized schizotypy factor (with loadings from the Cognitive Slippage (CSS) and Schizotypal ambivalence scale (SAS)) and Negative schizotypy factor (with 
loadings from the anticipatory (TEPS-ANT) and consummatory (TEPS-CONS) subscales of the Temporal Experience of Pleasure Scale (TEPS)). 
■^Disorganized schizotypy factor (with loadings from the Cognitive Slippage (CSS) and Schizotypal ambivalence scale (SAS)) and Negative schizotypy factor (with 
loadings from the anticipatory (TEPS-ANT) and consummatory (TEPS-CONS) subscales of the Temporal Experience of Pleasure Scale (TEPS) and Schizotypal 
ambivalence scale (SAS)). 

'^Disorganized schizotypy factor (with loadings from the CSS, SAS and TEPS-CONS) and Negative schizotypy factor (with loadings from the TEPS-ANT 
and TEPS-CONS). 

'^Disorganized schizotypy factor (with loadings from the CSS, SAS and TEPS-CONS) and Negative schizotypy factor (with loadings from the TEPS-ANT, TEPS-CONS 
and SAS). 

^Disorganized schizotypy factor (with loadings from the CSS, SAS and TEPS-ANT) and Negative schizotypy factor (with loadings from the TEPS-ANT 
and TEPS-CONS). 

^Disorganized schizotypy factor (with loadings from the CSS, SAS and TEPS-ANT) and Negative schizotypy factor (with loadings from the TEPS-ANT, TEPS-CONS 
and SAS). 

^Disorganized schizotypy factor (with loadings from the CSS, SAS, TEPS-CONS and TEPS-ANT) and Negative schizotypy factor (with loadings from the TEPS-ANT 
and TEPS-CONS). 
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Table 2 Pearson's correlations among schlzotypy 
measures (Study 1) 

CSS SAS TEPS-ANT TEPS-CONS 



CSS 1 .62 .05 -.03 

SAS 1 .11 -.08 

TEPS-ANT 1 .3 

TEPS-CONS 1 



Note: Anticipatory (TEPS-ANT) and consummatory (TEPS-CONS) subscales of 
tlie Temporal Experience of Pleasure Scale (TEPS); Schizotypal ambivalence 
scale (SAS), Cognitive slippage scale, (CSS); In bold face: p < .05). 

the group as independent variable, age as covariate and 
scores of the each of the rating scales (TEPS-ANT, TEPS- 
CONS, SAS) as dependent variables. The disorganized 
schizotypy group had significantly higher scores on SAS 
and significantly lower scores on TEPS-CONS (more 
anhedonic) than controls. No significant difference in 
TEPS-ANT scores was observed between the two groups 
(see Table 3). 

Replication study 

The second part of the study was designed to replicate 
the results of the first part of the study on a different 
sample. 

This study was performed on the sample of a published 
study exploring the relationship between subjective symp- 
toms and schizotypy in a sample of university students 
(Yon et al, [20]). In this study, the subjects filled in the re- 
vised Social Anhedonia Scale (RSAnS, Chapman et al, [5]; 
Eckblad et al, [38]), the revised Physical Anhedonia Scale 
(RPAS, Chapman et al, [5]; Chapman & Chapman, [39]), 
the CSS and the SAS. The values of the Cronbach alpha 
coefficients were respectively .81, .79, .89, .84. 

Participants 

The sample included 399 university students (366 women, 
33 men) enrolled either in introductory psychology or 
nursing courses at the University of Picardie in Amiens, 



Table 3 Self-reports and sociodemographic variables for 
disorganized schizotypy and control groups (Study 1) 

Disorganized group Control group 





N = 39 


N = 281 


P 


ES 


Gender^ 


6(16) 


45 (16) 


1 




Age" 


20.68 (2.52) 


22.96 (5.18) 


.008* 




TEPS-ANT" 


45.18 (5.50) 


44.77 (5.82) 


.026 


.023 


TEPS-CONS" 


33.67 (5.74) 


35.57 (5.58) 


.0011* 


.043 


SAS" 


12.21 (3.33) 


6.57 (3.42) 


.0001* 


.25 



(^Number (and percent) male, '^mean (and standard deviation), ^p< .01: 
Bonferroni correction. Analysis of variance for age and Analysis of covariance 
for the three scales scores with age as covariate); anticipatory (TEPS-ANT) and 
consummatory (TEPS-CONS) subscales of the Temporal Experience of Pleasure 
Scale (TEPS); Schizotypal ambivalence scale (SAS), ES: effect size using 
eta square). 



France. The mean age of the subjects was 24.03 years 
(SD = 7.17). The subjects were instructed to complete the 
questionnaires during a classroom period. The subjects 
were informed about the confidentiality of their responses 
and gave their written informed consent to participate. 
This research was approved by the local ethics committee. 

Material and procedures 

Several studies in non-clinical or clinical subjects have 
demonstrated significant correlations between the TEPS- 
ANT and the RSAnS and RPAS, whereas the TEPS- 
CONS was significantly correlated only with the RPAS 
(Gard et al, [29,30]; Loas et al, [35]). These results sug- 
gested that the RSAnS could be a measure of antici- 
patory anhedonia whereas RPAS could be a measure of 
anticipatory and consummatory anhedonia. 

In the light of these findings, we extracted two subscales 
from the RPAS measuring consummatory anhedonia 
(RPAS-CONS) and anticipatory anhedonia (RPAS-ANT). 
Using the healthy sub-sample of the validation sample of 
the French version of the TEPS we had examined the cor- 
relations between the PAS items and the total scores of 
the TEPS-ANT or TEPS-CONS. 16 items of the PAS had 
high correlations with the TEPS-CONS and low correla- 
tions with the TEPS-ANT. These 16 items constituted the 
PAS -CONS subscale. 10 items of the PAS had high corre- 
lations with the TEPS-ANT and low correlations with the 
TEPS-CONS. These 10 items constituted the PAS-ANT 
subscale. The PAS -CONS and PAS -ANT presented sig- 
nificant correlations with the corresponding TEPS sub- 
scales using the validation sample of the French version of 
the TEPS (Loas et al, [35]). 

The CSS, SAS, RPAS-ANT and RPAS-CONS were 
therefore used for this analysis. The values of the Cronbach 
alpha coefficients were .58 and .75 for the RPAS-ANT and 
RPAS-CONS, respectively. The total scores (mean, SD) of 
the CSS and SAS were respectively 6.55 (SD = 6.03) and 
5.4 (SD = 4.08). For missing values mean substitution was 
used. 

Two analyses were performed. 

Firstly, dimensional analysis was performed using 
CFA. Eight different models were tested to examine the 
factor structure. No correlation was allowed among the 
different factors. The first model included a single ge- 
neral factor of schizotypy. The second model included a 
disorganized schizotypy factor with loadings from the 
CSS and SAS and a negative schizotypy factor with loa- 
dings from the RPAS-ANT and RPAS-CONS. The third 
model was the same as the second model, except that 
the SAS was allowed to load onto the negative schizotypy 
factor. The fourth model was the same as the second 
model, except that the RPAS-CONS was allowed to load 
onto the disorganized schizotypy factor. The fifth model 
was the same as the fourth model, except that the SAS 
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was allowed to load onto the negative schizotypy factor. 
The sixth model was the same as the second model, ex- 
cept that the RPAS-ANT was allowed to load onto the 
disorganized schizotypy factor. The seventh model was 
the same as the sixth model, except that the SAS was 
allowed to load onto the negative schizotypy factor. The 
eighth model was the same as the second model, except 
that the RPAS-ANT and RPAS-CONS were allowed to 
load onto the disorganized schizotypy factor. 

Secondly, a categorical approach was used. Subjects 
with a score higher than 1.5 standard deviation above 
the mean on the CSS and less than .5 standard deviation 
above the mean on the RSAnS for the overall sample 
were included in the disorganized schizotypy group. The 
subjects with a score higher than 1.5 standard deviations 
above the mean on the RSAnS and less than .5 standard 
deviation above the mean on the CSS for the overall 
sample were included in the negative schizotypy group. 
The subjects with a score less than .5 standard deviation 
above the mean on the CSS and the RSAnS constituted 
the control group. The disorganized, negative and con- 
trol groups comprised 22, 19 and 236 subjects, respect- 
ively. Analysis of variance or chi-square tests were then 
used to compare these three subgroups in terms of SAS, 
RPAS-ANT, RPAS-CONS, age and gender. A Bonferroni 
correction was used (p < .01) to rectify the level of p. 

Results 

Dimensional analysis Two models provided adequate fit 
for the data (see Table 4): The sixth model that included 



the disorganized factor with loadings from the CSS, SAS 
and RPAS-ANT, and a negative factor with loadings from 
the RPAS-ANT and RPAS-CONS, and the seventh model 
that included the disorganized factor with loadings from 
the CSS, SAS and RPAS-ANT, and a negative factor with 
loadings from the RPAS-ANT, RPAS-CONS and SAS 
provided adequate fit. The change in chi-square and de- 
gree of freedom was not significant between the two 
models. The more parsimonious sixth model was there- 
fore adopted (see Table 4). 

The Pearsons correlation coefficient between total 
scores of the different rating scales were given in Table 5. 

Categorical analysis The three groups were not sig- 
nificantly different in terms of gender, but a significant dif- 
ference was observed for age. Analysis of covariance was 
therefore performed. The three groups were significantly 
different in terms of RPAS-ANT, RPAS-CONS and SAS. 
Post hoc tests were not significant for RPAS-CONS. Nega- 
tive schizotypy patients had significantly higher RPAS- 
ANT scores than control subjects. The two schizotypy 
groups had significantly higher SAS scores than the con- 
trol group and the disorganized group had significantly 
higher SAS scores than the negative schizotypy group (see 
Table 6). 

Discussion 

Dimensional analysis 

This study, using CFA in two different samples of uni- 
versity students, tested different models of disorganized 



Table 4 Goodness-of-fit indices for the theoretical models (Replication study) 


Model 


GFI AGFI 


NFI 


CFI 


RMSEA 




P 


Ax2 {\df) 


P 


One-Factor 


.95 .73 


.84 


.84 


.234 


46.98 (2) 


.001 






2-Factor' 


.98 .94 


.93 


.95 


.097 


18.97 (4) 


.001 






2-Factor^ 


.98 .89 


.94 


.94 


.144 


18.3 (2) 


.001 






2- Factor^ 


.98 .92 


.96 


.96 


.11 


12.15 (2) 


.001 






2- Factor"^ 


.99 .85 


.96 


.96 


.16 


11.5 (1) 


.001 






2- Factor^ 


1 .98 


.99 


1 


.027 


2.59 (2) 


.27 






2- Factor^ 


1 .97 


.99 


.99 


.057 


2.25 (1) 


.13 






2- Factor^ 


1 .99 


1 


1 


.000 


.74(1) 


.39 


1.85 (1) 


ns 



Note: Goodness of Fit Index (GFI); Adjusted GFI (AGFI); Normed Fit Index (NFI); Comparative Fit Index (CFI); Root Mean Square Error of Approximation (RMSEA); 
ns: no significant. In bold the models having adequate fit for the data. 

^Disorganized schizotypy factor (with loadings from the Cognitive Slippage (CSS) and Schizotypal ambivalence scale (SAS)) and Negative schizotypy factor (with 
loadings from the anticipatory (RPAS-ANT) and consummatory (RPAS-CONS) subscales of the Revised Physical Anhedonia Scale (RPAS)). 

"^Disorganized schizotypy factor (with loadings from the CSS, and SAS) and Negative schizotypy factor (with loadings from the RPAS-ANT, RPAS-CONS and SAS). 
^Disorganized schizotypy factor (with loadings from the CSS, SAS and RPAS-CONS) and Negative schizotypy factor (with loadings from the RPAS-ANT 
and RPAS-CONS). 

'^Disorganized schizotypy factor (with loadings from the CSS, SAS, and RPAS-CONS) and Negative schizotypy factor (with loadings from the RPAS-ANT, RPAS-CONS 
and SAS). 

^Disorganized schizotypy factor (with loadings from the CSS, SAS and RPAS-ANT) and Negative schizotypy factor (with loadings from the RPAS-ANT 
and RPAS-CONS). 

^Disorganized schizotypy factor (with loadings from the CSS, SAS, RPAS-ANT) and Negative schizotypy factor (with loadings from the RPAS-ANT, RPAS-CONS 
and SAS). 

^Disorganized schizotypy factor (with loadings from the CSS, SAS, RPAS-ANT and RPAS-CONS) and Negative schizotypy factor (with loadings from the RPAS-ANT 
and RPAS-CONS). 
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Table 5 Pearson's correlations among schlzotypy 
measures (Replication study) 



CSS SAS RPAS-ANT RPAS-CONS 



CSS 1 


.67 


.17 


-.07 


SAS 


1 


.12 


-.02 


RPAS-ANT 




1 


.32 


RPAS-CONS 






1 



Note: Anticipatory (RPAS-ANT) and consummatory (RPAS-CONS) subscales of 
tlie Revised Pliysical Aniiedonia Scale (RPAS); Scliizotypal ambivalence scale 
(SAS), Cognitive slippage scale, (CSS); In bold face: p < .05). 



and negative schizotypy in order to investigate the rela- 
tionships between these two dimensions of schizotypy 
with anticipatory, consummatory anhedonia and schizo- 
typal ambivalence. 

The disorganization dimension of schizotypy is charac- 
terized by ambivalence and anticipatory anhedonia, as 
rated by the Schizotypal ambivalence scale and the an- 
ticipatory subscale of the TEPS, respectively. This result 
was found in two different samples of university stu- 
dents using two different anticipatory anhedonia scales. 
Two previous studies, using CPA, comprising 261 and 
381 college students, respectively (Kerns, [21]; Cicero & 
Kerns, [22]), investigated the three-dimensional model 
of schizotypy (positive, disorganized, negative). The three 
dimensions were measured by several questionnaires, 
notably the Perceptual Aberration and Magical ideation 
scales for the positive component, the cognitive slippage 
scale and the odd beliefs subscale of the Schizotypal Per- 
sonality Questionnaire for the disorganized component 
and the RSAnS for the negative component. The authors 
(Kerns, [21]; Cicero & Kerns, [22]) tested the three- 
dimensional model of schizotypy (positive, disorganized, 
negative) as well as a two-dimensional model with a 
positive-disorganized dimension and a negative dimension 
and found that the three-dimensional model provided bet- 
ter fit than the two-dimensional model. Unfortunately, the 
authors did not examine other three-dimensional models 
in which the RSAnS was also allowed to load onto the 



disorganized dimension and in which the SAS was allowed 
to load onto the negative dimension. 

The authors (Cicero & Kerns, [22]) also tested another 
structural model by adding cognitive control and emotion 
processing variables. The three-dimension model com- 
prising schizotypy facets (positive, disorganized, negative) 
predicted cognitive control and emotion traits when the 
three facets were included as predictors. Emotion traits 
were explored using several rating scales measuring emo- 
tionality and emotional confusion. Emotional confusion 
was defined by the SAS and the clarity of emotions 
subscale of the trait meta-mood scale. Disorganized 
schizotypy was associated with increased emotionality and 
increased emotional confusion, although negative schi- 
zotypy was associated with decreased emotionality and 
increased confusion. Schizotypal ambivalence, one of the 
two measures of emotional confusion, characterized disor- 
ganized and negative schizotypy. 

In the two studies by Kerns (Kern, [21]; Cicero & Kerns, 
[22]), dimensional analyses of schizotypy therefore found 
a disorganized dimension characterized by cognitive slip- 
page and a negative dimension characterized by social an- 
hedonia and also showed that schizotypal ambivalence 
was related to the disorganized and negative schizotypy di- 
mensions. Unfortunately, the authors did not test alterna- 
tive dimensional models of schizotypy, in which social 
anhedonia or schizotypal ambivalence loaded onto both 
the disorganized and negative schizotypy dimensions. 

The negative dimension of schizotypy was characterized 
by anticipatory and consummatory anhedonias. To the 
best of our knowledge, no previous study has investigated 
the dimensionality of the negative dimension of schizotypy 
using the TEPS. Previous studies (Lewandowski et al, [40]; 
Kwapil et al, [16]) using CPA have tested the dimensional- 
ity of schizotypy using several Chapman psychosis prone- 
ness scales. Using the Perceptual Aberration, Magical 
ideation and the revised Social (RSAnS) and Physical an- 
hedonia (RPAS) scales in a large sample of healthy sub- 
jects, Kwapil et al [16] proposed a two-dimensional 



Table 6 Self-reports and sociodemographic variables for disorganized schizotypy, negative schizotypy and control 
groups (Replication study) 





Disorganized group 
N = 22 


Negative schizotypy 




Control group 




N = 19 


N = 236 


P 


ES 


Gender^ 


4(18) 


3(16) 


16(7) 


.09 




Age^ 


20.23 (2.39) 


28.05 (11.09) 


24.1 1 (6.75) 


.002* 




RPAS-ANT^ 


1.95 (1.46) 


2.58 (1.54) 


1.32 (1.26) 


000 r 


.079 


RPAS-CONS^ 


5.45 (2.79) 


5.63 (2.54) 


5.74 (2.46) 


.0003* 


.067 


SAS^ 


11.36 (3.44) 


6.89 (2.85) 


3.87 (3.03) 


.000 r 


.038 



(^Number (and percent) male, "^mean (and standard deviation) < .01: Bonferroni correction; Analysis of variance for age and Analysis of covariance for the three scales 
scores with age as covariate anticipatory (RPAS-ANT) and consummatory (RPAS-CONS) subscales of the Revised Physical Anhedonia Scale (RPAS); Schizotypal ambivalence 
scale (SAS)). Post hoc tests: RPAS-ANT: Negative schizotypy group > Control group (p = .0002); SAS: Disorganized schizotypy group > Control group (p = .00012). Disorganized 
schizotypy group > Negative schizotypy group (p = .00014): Negative schizotypy group > Control group (p = .00001). ES: effect size using eta square. 
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model The perceptual aberration and magical ideation 
scales loaded onto the positive dimension, whereas the re- 
vised physical and social anhedonia scales loaded onto the 
negative dimension. Moreover, the revised social anhedo- 
nia scale also loaded onto the positive dimension. Similar 
results were reported by Lewandowski et al [40]. Unfortu- 
nately, the three-dimensional model of schizotypy using 
the Chapman psychosis proneness scales and the CSS has 
not been studied by CFA. 

Categorical analysis 

Schizotypal ambivalence characterized disorganized schizo- 
typy groups compared to normal or negative schizotypy 
groups defined by high levels of social anhedonia. These 
results were observed in two different samples of university 
students. Moreover, categorical analysis confirmed the re- 
sults of dimensional analysis showing that schizotypal am- 
bivalence characterized disorganized schizotypy. 

One study (Kerns & Becker, [23]) has reported signifi- 
cantly higher scores on the SAS between disorganized 
schizotypy subjects defined by high scores on the CSS 
and normal subjects with low scores on the CSS. High 
levels of schizotypal ambivalence characterized negative 
schizotypy compared to control, confirming that schizo- 
typal ambivalence is a common characteristic of negative 
schizotypy, defined by social anhedonia and disorganized 
schizotypy. Two studies have previously reported similar 
associations (Kerns, [21]; Cicero & Kerns, [22]). In the 
present study, categorical analysis suggested that schizo- 
typal ambivalence can be used to discriminate negative 
and disorganized schizotypy from non-schizotypic sub- 
jects and that higher levels of schizotypal ambivalence 
distinguished disorganized schizotypy from negative 
schizotypy. 

High levels of anticipatory anhedonia are characteristic 
of negative schizotypy. In the second study, significantly 
higher RPAS-ANT scores were found in negative schizo- 
typy subjects compared to controls. Two studies have com- 
pared negative schizotypy subjects, defined by high scores 
on the revised social anhedonia scale, and controls, on the 
basis of TEPS-ANT and TEPS-CONS scores. Martin et al 
[32] found significantly lower scores (higher anhedonia) on 
TEPS-ANT and TEPS-CONS for negative schizotypy sub- 
jects compared to controls. Goodin and Pflum [33] re- 
ported similar results. In the present study, no significant 
difference for RPAS-CONS scores was observed between 
negative schizotypy subjects and controls. Several studies 
have reported significant correlations between the RSAnS 
and the TEPS-ANT, although the RPAS was significantly 
correlated with the TEPS-ANT and TEPS-CONS (Card et 
al, [29,30]; Loas et al, [35]). Social anhedonic subjects 
may therefore present only higher anticipatory anhedo- 
nia, and not consummatory anhedonia as rated by the 
RPAS-ANT and RPAS-CONS, respectively. 



The first part of this study demonstrated high levels of 
consummatory anhedonia in disorganized schizotypy 
subjects compared to normal subjects. This result, using 
the TEPS-CONS, was not confirmed in the second part 
of the study using the RPAS-CONS. As demonstrated 
by Strauss and Gold [41], a considerable variability in 
control TEPS-ANT and TEPS-CONS scores has been 
observed in the various studies on schizotypy (Gooding 
and Pflum, [33]; Martin et al, [32]). This variability could 
explain the equivocal results observed in our study. 

Limitations 

This study presents a number of limitations. Firstly, CFA 
was performed in two groups of university students of 
both genders, but the results of these analyses must be 
confirmed separately in each gender and also in samples 
representative of the general population. In university 
students, one study reported that the factor structure of 
the Wisconsin schizotypy scales was found to be invari- 
ant across participants' gender and age (Fonseca-Pedrero 
et al, [15]). No infrequency scale was used to screen out 
subjects who responded in a random or "fake-bad" man- 
ner. Secondly, the different samples used for categorical 
analysis in the two studies were not matched for gender 
and age. In view of the marked variability of TEPS-ANT 
and TEPS-CONS scores observed in healthy controls, 
our results need to be replicated using disorganized, 
negative schizotypy and control subjects matched for 
gender and age. Thirdly, the psychometric properties of 
the subscales extracted from the RPAS must be verified in 
other samples. Fourthly, the study has used only self- 
report measures and the results must be confirmed using 
defined of the schizotypy made by interviewed based mea- 
sures. Fifthly, the results of the present cross-sectional 
study must be confirmed by prospective studies allowing 
to verify the stability of the significant associations. 

Conclusion 

Despite these limitations, our study is the only one to 
examine the relationship between anhedonia and disorga- 
nized schizotypy and to take into account ambivalence as 
well as the distinction between consummatory and antici- 
patory pleasure. The results suggested firstly that ambi- 
valence was not specific of disorganized schizotypy and 
secondly that anticipatory anhedonia was not specific of 
negative schizotypy. Thirdly, consummatory anhedonia 
could characterize only negative schizotypy. 
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